PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 



mm 



INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 7 : 
H04Q 7/22, 7/38 



Al 



(11) International Publication Number: WO 00/67499 

(43) International Publication Date: 9 November 2000 (09.1 1.00) 



(21) International Application Number: PCT/EP99/02965 

(22) International Filing Date: 30 April 1999 (30.04.99) 



(71) Applicant (for all designated States except US): NOKIA 

NETWORKS OY [FI/FI]; Keilalahdentie 4, FIN-02150 
Espoo (FI). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): EINOLA, Heikki 
[FI/FI]; Kaksoiskiventie 7-9 B 5, FIN-02760 Espoo (FI). 
HAUMONT, Serge [FR/FI]; Riistavuoreenkuja 3B 10, 
FIN-00320 Helsinki (FI). SITCH, Paul [GB/FI]; Harakantie 
20 A 3, FIN-02600 Espoo (FI). RAJANIEMI, Jaakko 
W; Lapinrinne 2A 1 1, FIN-00180 Helsinki (FI). 

(74) Agents: LESON, Thomas, Johannes, Alois et al.; 
Tiedtke-Bahling-Kinne et al., Bavariaring 4, D-80336 
Miinchen (DE). 



(81) Designated States: AE, AL, AM, AT, AU, AZ, BA, BB, BG 
BR, BY. CA, CH, CN, CU, CZ, DE, DK, EE, ES, FT, Gfi! 
GD, GE, GH, GM. HR, HU, ID, IL, IN, IS, JP, KE, KG, 
KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MD, MG, Mk] 
MN, MW, MX, NO, NZ, PL, FT, RO, RU, SD, SE, SG, SI, 
SK, SL, TJ, TM, TR, TT, UA, UG, US, UZ, VN, YU, ZA. 
ZW, ARIPO patent (GH, GM, KE, LS, MW, SD f SL, SZ, 
UG, ZW), Eurasian patent (AM, AZ, BY, KG, KZ, MD, 
RU, TJ, TM), European patent (AT, BE, CH, CY, DE, DK, 
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE). OAPI 
patent (BF, BJ, CF, CG, CI, CM, GA, GN, GW, ML, MR, 
NE, SN, TD, TG). 



Published 

With international search report. 



(54) Title: SGSN SEMI ANCHORING DURING THE INTER SGSN SRNC RELOCATION PROCEDURE 
(57) Abstract 



The present invention proposes a method for per- 
forming a relocation procedure for a user equipment (UE) 
communicating in a communication network and being 
movable therein, said communication network comprising 
at least two serving nodes (SGSN1, SGSN2) of a core 
network of said communication network, each of which 
serving nodes being connected to at least one access net- 
work controller (RNC1, RNC2) of an access network of 
said communication network, each of which access net- 
work controllers being adapted to perform a communica- 
tion with said user equipment (UE) within its coverage 
area, and each serving node being assigned to a respec- 
tive routing area (RA1, RA2), said method comprising the 
steps of monitoring (S3 00) the occurrence of a relocation 
condition, deciding (S200), whether said relocation condi- 
tion is an inter serving node relocation condition, switching 
(S400) the communication from a first access network con- 
troller (RNC1) of a first serving node (SGSN1) to a second 
access network controller (RNC2) of a second serving node 
(SGSN2), when the decision in said decision step (S200) 
is positive; maintaining (S600) the control of communica- 
tion in the core network anchored in the first serving node 
(SGSN1) while the communication connection is in a first 
state (S500); and changing (S700) the control of commu- 
nication in the core network to the second serving node 
(SGSN2), when a changing condition is detected (S500). 
The present invention also proposes a corresponding sys- 
tem and network element. 
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SGSN SEMI ANCHORING DURING THE INTER SGSN SRNC RELOCATION 

PROCEDURE 

5 FIELD OF THE INVENTION 

The present invention relates to a method for performing a 
relocation procedure for a user equipment communicating in 
a communication network and being movable therein, wherein 

10 the relocation initiated by said user equipment is to be 

performed between radio network controllers and between 
serving nodes. The present invention relates also to a 
corresponding system and network element. In particular, 
the present invention is directed to a method and a 

15 corresponding system and network element for semi anchoring 

control in a first serving node during an inter serving 
node relocation procedure. 



20 



BACKGROUND OF THE INVENTION 



In recent years, the usage of mobile telecommunication 
systems for receiving and transmitting . data packets becomes 
more and more important. In order to reach high 
transmission rates and better resource utilization in 

25 comparison with the circuit switching originally designed 

for voice sessions, a packet orientated communication 
network infrastructure- for packet switching was introduced 
in the mobile telecommunication systems, for example, the 
General Packet Radio Service (GPRS) within, e.g., the GSM 

30 system or the Universal Mobile Telecommunication Service 

(UMTS) in 3 rd generation systems . 

To support different network protocols such as internet 
protocol (IP) and the like, these new services require new 
35 network nodes in a core network. In the case of the above 
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•' mentioned GPRS or UMTS, one of these nodes is a Serving 
GPRS Support Node (SGSN), keeping track of individual 
terminals, e.g. user equipment UE, such as mobile stations, 
and performing security functions and access control- The 
5 SGSN is connected to another new node, the Gateway GPRS 

Support Node ( GGSN) , which provides interworking with 
external packet ' switched * networks ; 

The detailed hierarchical arrangement and network elements, 
10 as e.g. shown in FIG. 1, of a packet switched network is 

described below. 1 In this case, a UMTS-communication system 
is shown ; . Other -systems, like the GPRS-system, have a 
similar structure-/' " - ! < '■ * • * 1 ! 

15 A communication area covered by the network- is divided in 

several^f outing : areas RA each controlled by ' a distinct 
serving node SGSN-/- Withih n, &aid rout ing area, at least one 
access * network/ e.g. a radio access network '( RAN ) 9 
consisting of a access network controller , e . g . a" radio 

20 network controller RNC , and associated transceiver stations 

is provided for establishing a communication- connection 
between a user equipment UE within said routing area and 
the core* network* comprising the SGSN and the GGSN. 

25 When the user : equipment UE being in a mobility management 

(MM) connected state (i.e. connection between the user 
equipment UE and the core network is active) is moved from 
- a communication area covered by a first radio network 
controller (i.e., the access network controller) to a 

30 communication area covered by a second radio network 

controller, a relocation procedure 'of the serving radio 
network controller (SRNC relocation procedure) is required 
for switching control to the second RNC. In the case that 
said second radio network controller RNC is in another 

35 routing area RA and therefore connected to a second serving 
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node SGSN , additionally an inter SGSN relocation has to ; be 
executed. 

The SRNC relocation procedure -in combination with a routing 
area change (i.e. a SGSN change), of the user equipment . as 
conventionally performed will now be explained with 
reference to Fig. 2A and 2B. This combined relocation is 
referred herein below as an „inter SGSN SRNC relocation 
procedure". r 

In the communication network,, e.g. in the serving radio 
network controller SRNC, . a decision : . is taken : that a SRNC 
relocation procedure has to be performed. This includes a 
decision as to which radio network controller RNC will be 
the, next serving radio network controller SRNC. The first 
SRNC (RNC1 ) sends a SRNC relocation; request, message- l v to 
the first serving node SGSN1 .-y/hich ; message indicates the ^ 
need for SRNC relocation. This message includes parameters^ 
such as identifier of the new SRNC. Upon receipt of the 
SRNC relocation .request message 1, the serving node t SGSNl , 
determines from the received information that the SRNC 
relocation will also result in a, change, of the serving node 
SGSN. The SGSN1 then sends a forward- SRNC relocation 
request message 2 to a new serving node SGSN2 including the 
information received from the first SRNC (RNC 1) and 
necessary information for the change of- the SGSN (e.g. MM 
context, Packet Data Protocol (PDP) context). Therj, ; the. 
SGSN2 sends a SRNC relocation request message 3 to the new 
SRNC (RNC 2 ) . This message includes information for. 
establishing the , SRNC context, transparently sent from the 
first radio network controller RNC1 (e.g. user equipment 
identity, user equipment capability information and the 
like). When the second radio network controller RNC2 
completed its preparation phase, a SRNC relocation 
proceeding message 4 is sent to the second serving node 
SGSN2 . When traffic resources between the RNC 2 and the 



WO 00/67499 PCT/EP9 9/02965 

- 4 - 

SGSN2 have been allocated and the SGSN2 is ready for the 
SRNC change, then a forward SRNC relocation response 
message 5 is sent from the serving node SGSN2 to the 
serving node SGSN1. This message indicates that necessary 
resources have been allocated for the SRNC relocation. When 
the first serving node SGSN1 receives the forward SRNC 
relocation response message 5, the SGSN1 indicates the 
completion of the preparation phase at the core network 
side for the : 'SRNC relocation by sending a SRNC relocation 
proceeding message 6 to the first radio network controller 
RNC1. After receiving the SRNC relocation proceeding 
message 6, the RNC1 sends a SRNC relocation- commit message 
7 to the second 'Tadio network- controller RNC2 . The RNC2 
executes a Switching of all bearers at 'the earliest 
suitable timfe instance.- Immediately after.. a- successful 
sWitchiri'g -to the -RNC2, tire RNC2 (which is now the SRNC) 
sends a SRNC 'relocation : cbmpl&te message 8 to the second 
serving node SGSN2 . The RNC2 , "acting as SRNCV" : sends^ also-' 
new 1 MM system information 9 to the~ user equipment UE 
indicating e.g., the current relevant routing area. The 
second serving node SGSN2 sends a complete SRNC relocation 
message 10 towards the SGSN1. Upon receipt of the complete 
SRNC relocation message -10, the* SGSN1 sends a' release 
indication message 11 to the RNCI. This implies release of 
all radio ; access network ^ resources of the RNC1 related to 
the user equipment UE. 

•At this time, the control in the radio access network is 
switched from the first radio network controller RNCI to 
the second radio network controller RNC2 . Hence, with 
reference to FIG. 1, data flows from the user equipment UE 
via the radio network controller RNC2 to the serving node 
SGSN2 , to the serving node SGSN1, to the gateway node GGSN 
and therefrom to the external network in uplink direction 
and vice versa in downlink direction. The first serving 
node SGSN1 is involved because control in the core network 
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is still at the SGSN1. However, it is to be noted., that..- 
additional steps (or messages) may be introduced in the 
above described relocation procedure depending on which 
procedure is used for the inter, SGSN relocation. These 
5 steps will be described herein below, respectively, in. 

connection with the known inter. SGSN relocation procedures. 

Hitherto, two solutions are known, for the above mentioned 
inter SGSN SRNC relocation procedure, a ,,floating SGSN" and 
10 ■ an ^anchored SGSN" ...... , \ > , 

In the „floating SGSN" . solution, .^floating" means that, the 
control in the packet switched core ,networ,k* is transferred 
to the second .serving node- SGSN2 of the- second routing area 

15 RA2" as -soon < as possible after a corresponding SRNC 

relocation procedure;, ,In this, case, as- ; shpwn . in ;Fig>. 2B,, 
the second serving . node; SGSW2. -initiates , an PDP context 
update, by^ messages 12 to the gateway node GGSN as soon ,as 
it receives the SRNC relocation complete message 8 and 

20 before it sends the complete SRNC relocation message 10 y to 

the first serving node SGSN1. The SGSN2 also informs a home 
location register ( HLR ) of the change, of the, serving node, 
which home, location register in turn sends a cancel command 
to the first serving node SGSN. Thereafter, the SGSN2 sends 

25 a RA update command : 13 to the user equipment UE which is 

forced by said command to perform a routing area update. 
This RA update command 13 is a layer 3 Mobility Management 
(MM) command. Upon receipt of the command 13, routing area 
update proceeds - . 

30 

As a< result of .the above described ^floating SGSN" 
solution, control in the packet switched core network is 
transferred from the first serving node SGSN1 to the second 
serving node SGSN2 . Hence, data flows from the user 
35 equipment UE via the radio network controller RNC2 to the 

serving node SGSN2 , to the gateway node GGSN and therefrom 
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to the external network in- uplink direction and vice versa 
in. downlink direction. In this case the transfer of data is 
optimized. However, the- ^floating" solution requires a very 
long and complex signaling procedure. Additionally, the 
transfer of control between the SGSN1 and the SGSN2 takes 
place without- the knowledge or even participation of • the 
user equipment, since it is initiated by the serving radio 
'network controller SRNC. la case the user equipment UE 
being in an active session leaves the. coverage area during 
this process, it is not aware of switching the control to 
another routing area'. When" the user equipment UE tries to 
perform. a routing area update or attach procedure on 
returning to the: coverage .area.,. PDP . contexts may, therefore 
be lost. Therefore, quality of service (QoS)- may be 
affected. 

The second solution for SGSN relocation mentioned above is 
an „.anchored SGSN" .. Herein, „anchored'? means- that>. -the* . . 
control in. the packet switched core network* is never 
transferred from the, first serving node SGSN1 of the first 
routing area RA1 . In .this case the SRNC relocation : 
procedure is performed as described above. Thereafter, with 
reference to FIG. 1, data flows as described above (UE -> 
RNC2 SGSN2 .-> i.SGSNl -> \GGSN -> external network in 
uplink direction and vice versa in downlink direction). 
Unlike the ^floating SGSN" solution described above, here 
the control of the core network remains at the first 
serving node SGSN1. Also, the second serving node SGSN2 
does not initiate an update of PDP context to the gateway 
node GGSN Therefore, the messages 12 and 13 in Fig. 2B can 
to be omitted. Hence,, data aire to be relayed from the first 
serving node SGSN1 to the second serving node SGSN2 , which 
controls the second routing area RA2 , in downlink direction 
and vice versa in uplink direction. 
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As a result, the ^anchored SGSN" solution for inter SGSN 
relocation is a rather simple and robust procedure. Because 
no PDP context updates are required, none of the routing 
area update problems inherent in the ^floating" solution 
apply . • However , there is another drawback. Namely, the 
route across the core network from the current SGSN to the - 
gateway node GGSN is not optimized, since each new serving 
node SGSN needs. the foregoing .SGSN( s ) as relay stations to 
the GGSN, If the user equipment. UE moves; across several 
routing areas, three or even more serving nodes SGSN need 
to be involved within the communication. This is 
particularly wasteful for communication network resources , 
especially. when the PDP context last for a long time (hours 
or even days). 11 ' < 

SUMMARY OF THE INVENTION 

Therefore!,/ it: is : ah object of the invention to provide a 
method for performing a relocation procedure for a user- 
equipment UE communicating in a communication network and- 
being movable therein, in which method the risk of -data 
loss during a inter SGSN SRNC relocation procedure is 
minimized while the data flow is optimized after- completion 
of the relocation, and to provide a corresponding system 
and network device adapted to perform , such, a relocation 
procedure. 

According to the present invention, this object is achieved 
by a method for performing a relocation procedure for a 
. user equipment communicating in a communication network and 
being movable therein, said communication network 
comprising at least two serving nodes of a core network of 
said communication network, each of which serving nodes 
being connected to at least one access network controller 
of a access network of said communication network, each of 
which access network controllers being adapted to perform a 



WO 00/67499 PCT/EP99/02965 

- 8 - 

communication with said user- equipment within its coverage 
area, and each serving node being assigned to a respective 
routing area, said method comprising the steps of 
monitoring the occurrence of a relocation condition, 
deciding, whether said relocation condition is an inter 
serving node relocation condition, switching- the 
communication from a first access network controller of -a 
first serving node to a second access network controller of 
a second serving node, - when the decision in said decision 
step is positive; maintaining the control of communication 
in the core network anchored in the first serving node 
while the communication connection is in *a first. state; and 
changing the control of communication in the 1 core network 
to the second serving node, when a changing condition is 
''detected. • ' '* - ; : : : ; 

Furthermore, the present" system for 
performing a relocation procedure for >a user equipment ~ 
communicating in a communication network and being movable 
therein, said communication network comprising v at least two 
serving nodes of -a core network of said communication 
network, each of which serving nodes being connected to at 
least one access network controller of a access network of 
said communication network/ each of which access network 
controllers being - adapted ■ to perform a communication with 
said user equipment within its coverage area, and each 
serving node being assigned to a respective routing area, 
said system comprising first monitoring means for 
monitoring the occurrence of a relocation condition, 
decision means for decidinig, whether said relocation 
condition is an inter . serving node relocation condition, 
switching means for switching the communication from a 
first access network controller of a first serving node to 
a second access network controller of a second serving 
node, when the decision by said decision means is positive; 
second monitoring means for monitoring, whether a changing 
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condition is present; and. changing means for changing the 
control of communication in the core network to the second 
serving node, when a changing condition is monitored by 
said siecond monitoring means, while the control of 
communication in the core network is maintained anchored in 
the first serving node while the communication connection 
is in a first state. . 

Moreover, a corresponding network element is proposed by 
the present invention. 

Advantageous further developments of- the present invention 
are as- set out in the respective dependent claims. 

According to the present invention, by using the; proposed 
method and/or system and/or network element, the core 
network control remains advantageously , .in the same (first) 
serving -node SGSN as long as there are packets to be sent. 
Consequently, - a. simple and robust relocation process is 
possible without a risk of loss of data. When it is most 
suitable for the user equipment (i.e. when the user r 
equipment sends or receives no data), the control is 
changed to the new (second) serving , node SGSN, which 
changing is initiated by the user equipment. This, allows an 
optimization of the core network connectivity, and therefore 
of the data flow for subsequent communications.. . . 
Additionally, the user equipment can be simplified as it 
has only to know one instead of two procedures. , 

Preferred embodiments of the present invention are 
described herein below in detail by way of example with 
reference to the accompanying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 
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FIG. 1 is a block diagram "showing a basic structure of a 
packet switched network system'. ' 

FIG. 2A and 2B are diagrams showing messages transmitted 
within the packet switched network system according to 
FIG. 1 in a conventional relocation procedure. - 

FIG. 3 is a flowchart showing a relocation procedure 
according to 'the present invention.' 1 

FIG. 4 is a "diagram showihg messages transmitted within the 
packet 1 "switched" -network system according to FIG. 1 in a 
relocation pfoc^dufe according to the invention. 

FIG. 5 is a block circuit diagram showing a 'system 1 and 
network element adapted to perform a relocation according 
to the' invention. 1 * : °" :;; ,c " rr "' 

DESCRIPTION OF 'PREFERRED EMBODIMENTS' 

In -FIG. 1 a simplified structure of a packet switched 
network system and the corresponding network elements is 
shown. An user equipment UE is moved within this system 
from one communication ! area' or cell (not shown) to another, 
one or more of said communication areas being controlled by 
a radio network controller RNC . A routing area RA consists 
of one or more areas covered by radio network controllers. 
The radio network controllers RNC within one routing area 
RA are served by • one serving node SGSN (Serving GPRS 
Support Node). The serving node SGSN is connected to a 
gateway node GGSN (Gateway GPRS Support Node) which 
provides connection to external networks. 

When the user equipment UE moves from a communication area 
covered by a first radio network controller RNC1 to a 
communication area covered by another radio network 



WO 00/67499 PCT/EP9 9/02965 

- 11 - 

controller (for example other RNC. or RNC2 , as shown in 
FIG. 1), a serving radio network controller (SRNC) 
relocation procedure is executed. This procedure is 
described above. When there is . additionally a routing area 
change (RNC1 to RNC2),, i.e.. a change between serving nodes 
SGSN, an inter SGSN SRNC relocation procedure is to be 
executed . 



Fig. 3 shows a flowchart of -the inter SGSN SRNC relocation 
10 procedure according to the present invention. In the 

beginning of said inter SGSN SRNC relocation procedure , the 
communication connection of the user equipment UE to the 
external networks for transmitting data is UE . -> RN.C1 -> .. 
SGSNl -> GGSN in uplink and vice versa for receiving data 
15 in downlink (see FIG. 1). 

If the occurrence of a condition for a relocation due to, ^ 
for example, the movement of the user equipment UE is 
detected upon monitoring (S100), the, relocation procedure 

20 is started. First, in step S200, it is decided, whether a 

change of the routing area RA (and therefore of the serving 
node SGSN) is combined with,. said relocation or not. If NO, 
only a serving radio network controller SIINC relocation 
.procedure is executed (S300) without changing the serving 

25 node. After completion, of this SRNC relocation without 

changing the serving .node , the relocation procedure, ends 
(S900 ) . , ...... 

If the decision in step S200 is YES, a SRNC relocation is 
30 performed (S4 00) including a change of the serving node 

SGSN as described above. Thereafter, the communication, 
connection from the user equipment UE to the external 
networks for transmitting data is UE -> RNC 2 -> SGSN2 -> 
SGSN 1 -> GGSN in uplink and vice versa in downlink for 
35 receiving data, in step S500. it is checked, whether a 

changing condition for the serving node change is fulfilled 
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or not. This checking can be performed, for example, in the 
user equipment UE, in the radio . network controller RNC or 
in the serving node SGSN; The ^changing condition is, for 
example, a change in a radio resource connection .( RRC ) 
state, i.e. the- state of. -a radio connection, between the 
user equipment UE and the : communication network. 

When the communication connection between the user 
equipment UE and the core network is in a first RRC state 
which is, for. example, a RRC dedicated state, according to 
this embodiment, the decision in step S500 is NO and the 
control remains.; at : the : first serving node SGSN1 (S600). The 
RRC dedicated, state, is :; a, connection state, in- which a 
physical point to point bi-directional connection is 
established between the user equipment UE. and- .the , 
communication : network . ^ In- £h ; is state it is possible to 
transmit - data (particularly- traf f ic ;; data. pr r use data ) in 
uplink and downlink direction* . v ... ^ t - 

As the control in the core network remains at the first 
serving node as long as the changing condition is not 
fulfilled, the control can be regarded as. being anchored. 

However, if y a change, in the RRC state from the.. first state 
to a second state is. detected (step S500), the decision in 
step S500 is YES. In ; this case, for example, no data is 
sent or received^ therefore it is suitable for- the user 
equipment UE that the control in the core. network is. 
changed. Hence, the user equipment initiates a change of 
the control in the core network to the second serving node 
SGSN2 (S700). According to the embodiment , the second state 
is, for example, a RRC common state. Here,, the connection 
between the core network and the user equipment is, active 
but the signaling resources are common. Stated in other 
words, control/signaling data but no traffic data are sent 
or received. 
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After switching the control to'the second serving node 
SGSN2, communication connection of the user equipment UE to 
the external networks for transmitting data is UE-> RNC2 -> 
5 SGSN2 -> GGSN in uplink and "vice versa in downlink for 

receiving data^Then, the routing area update procedure is 
carried out (S800) and the relocation procedure is 
subsequently finished (S900). • 

10 It is to be noted, that the routing area update procedure 

and therefore the serving node change is initiated by the 
user equipment UE via a routing area^update message which 
will be described later with reference - to" FIG 4 . 

15 The RRC states' (dedicated and- common ) are a reflection of 

the shared knowledge of the" user ;: equipment - UE 1 and 1 also 'of <j 
the other communication' network' elements as to how much 
data is going uplink or downlink. Hence; they are used as > 
an indicator to the user equipment UE when it is optimal to 

20 perform the change" of control in the core network. 

The advantage of initially anchoring or semi anchoring of , 
the control in the first serving node SGSN1 is that, as 
long as data packets are to be sent (the radio resource 

25 connection is" in the dedicated' state), the risk of a data 

loss while switching control to another SGSN is inhibited. 
However, for reaching an optimal network connectivity, it 
is necessary to move control to the second serving node 
SGSN2; Therefore/ if a changing condition is given by the 

30 user equipment UE (e.g. because of no data is to be seint or 

received, transmission buffers are empty or the like), the 
control is switched to the second serving node SGSN2 , 
thereby optimizing core network connectivity. 

3 5 As mentioned above, the switching over between respective 

serving nodes SGSN controlling the core network is 
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initiated via a routing area ".update procedure started by 
.the user equipment UE . This new procedure requires new 
messages which are described now with reference to FIG. 4. 

5 As shown in .FIG. 4, the messages. 1 to 9 refer to the SRNC 

relocation procedure as . described above. Hence, a detailed 
description thereof can be omitted. Similar to the, above 
described ^anchored" solution, after the new SRNC has 
transmitted the : MM system information to the user equipment 

10 UE (message 9), the serving node SGSN2 sends the complete 

SRNC .relocation message 10 to. the. serving node SGSN1 which 
initiates a release* message 11 to the radio network 
controller .RNCK At this time the ; communication connection 
is UE -> RNC2 -> SGSN2 ->. SGSN1 -> GGSN ,( see . also. FIG.. 1), 

15 This , means that the . control; in the core . network is still at 

the SGSN1 ( steps S500 * andj S6 0 0 in FIG ; 3 ) . : 

When/ for example , no more data are to be ; sent- or received 
and .the. communication connection of. the user equipment UE 

20 and the communication network is switched to the RRC common 

state, the' UE initiates; the RA -update procedure by- message 
14. Message 14A is a routing area update request message 
which is - sent by the user equipment* UE to the serving node 
SGSN1 processing the signaling. To simplify matters in 

25 FIG. 4, the message 14A is led directly to the serving node 

SGSN1 , although it isr easy to understand that it is sent via 
the radio controller RNC2 and the serving node SGSN2 to , the 
serving node SGSN1 . The serving node S.GSN1 examines the 
message and relays it back to the serving node SGSN2 on the 

30 basis of the routing area (message . 14B) . Thereafter.,, the RA 

update is continued. 

It is to be noted, that corresponding to the way message 
14A is treated, the serving node SGSN2 may forward any 
35 message sent by the user equipment UE to the serving node 

SGSN1 (e.g. PDP context activation), because the user 
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equipment UE may have sent *the message to the core network 

before it receives the MM system information, or connection 
is changed to the RRC common state. 

5 Due to intimately involving the user equipment UE in the 

relocation procedure it is' possible to inhibit problems 
like PDP context loss or the like. 

With reference to FIG. 5, in ' the . following a system is 

10 described which is adapted to perform the inter SGSN SRNC 

relocation procedure according to the present invention.- 
The system comprises a .first monitoring .means 50 by which 
the occurrence of a relocation- condition indicating- a 
change of the SRNC is monitored. In a decision- means 60 it 

15 is decided; whether said • relocation condition is an inter 

serving node relocation condition,; namely , the * * - : k 

corresponding radio network controllers (i.e. the access 
network controllers) are within separate routing areas RA... 
When the decision by said decision means (60) indicates, 

20 that the corresponding radio network controllers are within 

different routing' areas RA, a .switching means, 70 switches :.. 
the communication connection from the first radio network., 
controller RNC1 of the first serving node SGSN1 to a second 
radio network controller. RNC2 of a second, serving node 

25 SGSN2. Thereafter, the^ communication connection from the 

user • equipment UE to the external networks for transmitting 
data is UE -> RNC2 -> SGSN2 . -> SGSN 1 -> GGSN in uplink ' and 
vice versa in downlink ■ for receiving data. 

30 A second monitoring means 81 monitors/ whether a changing 

condition for the serving node change is fulfilled or not. 
This checking can be performed, for example, in the user 
equipment UE, in the radio network controller RNC or in the 
serving node SGSN. The changing condition is, for example, 

35 a change in a radio resource connection (RRC) state, i.e. 
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the state of a radio connection between the user equipment 
UE and the communication network, 

A changing means 82 is adapted to perform a change of the 
control of communication in the core network. . As long as 
the monitoring by said second monitoring means 81 indicates 
no changing condition : ( e .g . , the communication connection 
is in a first state, such as a RRC dedicated state, as 
mentioned above) , the control of communication in the core 
network is maintained anchored in the first serving node 
SGSN1 . Howeverr, if the . monitoring indicates a changing 
condition (e.g; the communication connection is . in a 
second state, such .as a 'RRC common state, as .mentioned 
above), the control of communication in the. core network is 
changed to the . second' serving node SGSN2 .the by . said 

: changing means ,82 . After -changing the control to the second 
serving -node SGSN2 ,' communication connection of the user 
equipment UE to the external networks \ for transmitting- data 
is UE-> RNC2 -> SGSN2 -> GGSN- in uplink and vice versa in 

* downlink for " receiving data. 

The second monitoring means 81 and the changing, means 82 
can be part of a network element 80, which is adapted to 
maintain the control of . communication in the - core network 
anchored in the first serving node SGSN1, while the 
communication ■ connection is in a first state (i.e. no- 
changing', condition is'detected) . When a changing condition 
is monitored by said second monitoring means 81, said 
network element 80. is adapted to change the control of 
communication in the core network to the second serving 
node SGSN2 . The network element 80. can. be introduced, .for 
example, in the user equipment UE,- in the access network 
controller (i.e. in the radio network controller) or in the 
serving node SGSN. 
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As an alternative, in a second embodiment , the SGSN 
changing condition in step S500- can also include both, the 
common and the dedicated RRC state. This is possible, when 
the quality of service (QoS) is not significantly affected 
by this kind of relocation (or handover). 

The advantage is .that the user equipment UE is. simplified, 
because it works in the same way -in both RRC states. 
Furthermore, a possible error of the above mentioned 
„floating" solution is removed, since the routing area 
update is initiated by the user equipment UE. Namely, in 
the „ floating" solution; when --.the user equipment UE moves 
out of the "coverage area after sending the message 9 (see 
- FIG. 2A)' such that.it does not receive the network 

initiated RA update command, message 13 (see FIG. 2B.)., ;the 
PDP contexts of the user ' equipment ! are sent- , to the new SGSN 
for which the user; - equipment UE may .not identified ^ 
'correctly . ■* This can result in a confusion of the serving 
node SGSN to which user equipment the PDP contexts are to 
be directed. By using the semi anchored solution in such a 
case, this error can be prevented, since the user equipment 
UE itself decides to perform the routing. area update. *.« 

The decision under which circumstances - the routing area 
update is to be performed (and hence - the switching of the 
serving node) depends on the Quality, of Service (QoS) 
negotiated for the respective communication . network. 

It is obvious, that the system and the network, element for 
performing the inter SGSN SRNC relocation procedure 
described above with reference to the first embodiment are 
also applicable in the case, that a changing condition 
according to the second embodiment is used. 

The invention is particularly usable used in a packet 
switched network in third generation systems, but it is 
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obvious that it can be used : also in other corresponding 
systems . 

As described above, according to the. present invention a 
method is proposed for performing a relocation procedure 
for a user equipment . UE communicating- in a ^communication 
network and being movable therein, said communication 
network comprising at least two serving, nodes SGSNl, SGSN2 
of a core network of said communication network, each of 
which serving nodes being connected to at least one access 
network, controller RNC1 , RNC2 of a access network of said 
communication network, each of which access network 
controllers being adapted to perform a communication with 
said user equipment UE within its coverage area, and each 
serving node being assigned to a respective rou'ting area 
RA1 , RA2 , said method vccmpri sing the'- steps of monitoring 
(S100) the occurrence of a relocation: condition, deciding 
(S200), whether said relocation condition is an inter 
serving node relocation condition, switching (S400) the 
communication. from a .first access network controller RNC1 
of a first .serving node SGSNl to a second access network 
^controller RNC2 of a second serving node SGSN2, when the 
decision in said decision step S200 is positive; 
maintaining (S600) the control of communication in the core 
network anchored in the first serving node SGSNl while the 
.» i communication connection - is in a first state (S500); and 
changing ( S7.00 ) the . control of. communication in the core 
network to: the second serving node SGSN2, when a changing 
condition is detected (S500). The present invention also 
proposes, a corresponding system and network element. 

It should be understood that the above description and 
accompanying figures are merely intended to illustrate the 
present invention by way of example only. The preferred 
embodiments of the • present invention may thus vary within 
the scope of the attached claims. 
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1 . A method for performing a relocation procedure 

for a user equipment (UE) communicating in a 
communication network and being movable therein, 

said communication network comprising 

at least two serving nodes (SGSN1, SGSN2 ) of a 
core network of said communication network, .each of which 
serving nodes being connected to at least one access 
network controller (RNC1, RNC2) of a access network of said 
communication network, each of which access • network 
controllers being adapted to perform a communication with 
said user equipment (UE) within its coverage area, and each 
serving node being assigned to a respective routing area 
(RA1, RA2 ) , . 

said method comprising the steps of : ,■ 

monitoring (-S100 ) the occurrence, of .a relocation ... . 
condition;;. • . r - 

deciding (S200) , whether said relocation condition is 
an inter serving node relocation condition, ; . .* •. * , 

.switching (S400) the . communication from a first access 
network. controller (RNC1) of a first serving node (SGSN1) 
to a second access network controller (RNC2) of a second 
serving node ( SGSN2 ) , when the decision in said: decision 
step (S200) is positive; • ' 

maintaining (S600) the control of communication . in the 
core network anchored in the first serving node (SGSN1) 
while the communication connection is in : a first state 
(S500 ) ; and : 

changing (S700) the control of communication in the 
core network to the second serving node ( SGSN2 ) , when a 
changing condition, is detected (S500). 

2. A method according to claim 1, wherein 

the- changing condition is detected by the user 
equipment (UE). 



WO 00/67499 



- 20 - 



PCT/EP99/02965 



3. A method according to claim 1, wherein 

the changing condition is detected by the access 
network controller (RNC1, RNC2 ) . 

5 

4. A method according to claim 1, wherein 

the changing condition is detected by the serving node 
(SGSNl, SGSN2 ) . 

10 5. A method according to claim 1, wherein 

said changing step (S700) is initiated by said user 

equipment (UE). 

• -'-[■•*• * 

6. A method according to claim 1, wherein 

15 said changing step (S700) is initiated by a routing 

area update request message (14A, 14B) issued by said user 
equipment (UE). 

7. A method according to claim 6, wherein 

20 said routing area update request message (14A, 14B) is 

issued when, said ^communication connection changes to a 
second state.. . ~. • r> - 

8. A method according, to. claim 6, wherein 

25 said routing area update request message (14A, 14B) is 

issued, when said communication connection is still in said 
first state., . ; . . 

9. A method according to claim 1 or 8, wherein < 
30 said first. state is a. dedicated state, in which a 

physical point to point bi-directional connection is 
established between said user equipment and said 
communication network. 

35 10. A method according to claim 7, wherein 

said second state is a common state. 
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11. A method according to claim 7, wherein 

said second state is entered when transmission buffers 
have been emptied. ; 

5 

12 . A method according to . claim 6 , further comprising the 
steps of : 

forwarding the routing area update request message 
(14A) by the second serving node ( SGSN2 ) transparently to 
10 the first serving node (SGSN1), 

examining the routing area update request message 
(14A) by the first serving node (SGSN1), and... 

relaying the routing area update request message (14B) 
back from the first serving node (SGSN1) to the second 
15 serving., node ( SGSN2 ). 

13. A method according to claim 12, further comprising 

a step of forwarding any message sent by the user 
equipment (UE) by the second serving node (SGSN2) to the. 
20 first serving node (SGSN1). 

14. A system for performing a relocation procedure 

for a user equipment (UE) communicating in a 
communication network and being movable therein, 

25 said communication network comprising 

at least two serving nodes (SGSN1, SGSN2 ) of a 
core network of said communication network/- each of which 
serving nodes being connected to at least one access 
network controller (RNC1, RNC2 ) of a access network of said 

30 communication network, each of which access network 

controllers being adapted 'to perform a communication with 
said user equipment (UE) within its coverage area, and each 
serving node being assigned to a respective routing area 
(RA1, RA2), 

35 said system comprising: 
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first monitoring means ( ; 50) for monitoring the 
occurrence of a relocation condition,- 

decision means ( 60 )■ fox .deciding., whether said 
relocation condition is an* inter serving node relocation 
5 condition, * 

switching means (70) fox switching,., the communication 
from a first access network controller (RNC1) of a. first 
serving node (SGSN1) to a second access network controller 
(RNC2) of a second serving node. (SGSN2), when the decision 
10 by said decision means (60) is positive; 

second monitoring means, (81) for monitoring, whether a 
changing -.condition , is, present ; and 

changing means (82) for changing the control of 
communication in the core network to the second serving 
15 ■ node :: ( SGSN2 ) , when a changing condition, is monitored by. 

said- ...second -monitoring, mean.s ;(81) ,- Xt while, the control of 
communication in the core network is^maintained anchored in 
the first serving node (SGSN1) while the communication 
connection is in a first state; - 
20 • - • j •<- 

15, A network element (80), which is adaptefd to perform 

a relocation procedure for a user equipment (UE) 
communicating in a communication network and being movable 
therein, 

2 5 said communication network comprising 

at least two serving nodes (SGSN1, SGSN2 ) of a 
core network of said communication network, each of which 
serving nodes being connected to at least one access 
network controller (RNC1, RNC2 ) of a access network of said 

30 communication network, each of which access network 

controllers being adapted to perform a communication with 
said user equipment (UE) within its coverage area, and each 
serving node being assigned to a respective routing area 
(RA1, RA2), 

35 said network comprising 
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a second monitoring means (81) for monitoring, whether 
a changing condition is present, and 

a changing means ( 82 ) adapted to change the control of 
communication in the core network to the second serving 
node (SGSN2), when a changing condition is monitored by 
said second monitoring means (81), and adapted to maintain 
the control of communication in^ the core network anchored 
in the first serving node (SGSN1) while the communication 
•connection is in a first state. 

16. A network element (80) according to claim 15, wherein 

said network element is part of the user equipment 
(UE). • 

15 17. A network element (80) according to -claim -1'5,- wherein 

said network^ element is par-tf of the -access network <• t 
controller -( RNClV RNC2 ). - ^ r * 1 : 

18. A network element (80) according to claim -15, wherein 
20 said network element is part of the serving node 

(SGSN1, SGSN2) .; > 



10 
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